Abstract. We compare new marine gravity fields derived from satellite altimetry with shipboard measurements over a region of more than 120,000 square kilometers in the central South Atlantic. Newly declassified satellite data were employed to construct free-air anomaly maps on 0. 
Introduction
Three-dimensional analysis of gravity and bathymetry provides a unique look at the density structure of crust and upper mantle at mid-ocean ridges [Kuo and Forsyth, 1988 from gridded maps of the vertical deflection (i.e. sea surface slope) in the east and north directions, as described in Sandwell [1992] . The gravity anomaly, relative to a spherical harmonic model, is then generated via Fourier analysis, using a flat-earth approximation. These steps are aided by an efficient POCS-like interpolation algorithm [Menke, 1991 ] somewhat uneven, cross-track spacing of altimetric profiles, mainly Geosat, increases from 72øS to 30øS, and thus these new gravity fields have their poorest resolution at the latitude -al of this study. To stabilize mapping and interpolation of the along-track sea-surface slopes to evenly-spaced grids of east and north vertical deflections, and to reduce high-frequency noise, Sandwell [1992] incorporates a filter simulating the effects of upward-continuation of anomalies to a height z of -a2 1.6 km above sea level, so that the corner wavelength (half power) of this filter is 4 n (1.6)/ln(2), or 29 km. We also compared the bathymetry, shipboard and satellite data in the wavenumber domain. Shipboard data were interpolated onto a 128-by-128 grid covering the sampled area (Figure 3) , tapering exponentially toward the mean value away from known data points. Gravity data were interpolated in similar fashion, supported by the same set of constrained points. Grids were then mirrored about the x and y axes, to eliminate an implied discontinuity at the edges prior to the FFT. The spectral power density (the amplitude squared of complex Fourier coefficients, normalized by number of samples), averaged over radial wavenumbers at geometrically spaced intervals, ten or twenty per decade, is plotted in log-log space in Figure 5a . A peak at the lowest wavenumber represents the dominant wavelengths of the ridge axis running diagonally across the study area. The spectra also contain features related to ridge segmentation. The downward slopes with increasing wavenumber reflect the power law scaling of topography [Bell, 1975] The ship gravity/bathymetry coherences could be higher than the altimetric gravity/bathymetry coherences due to the fact that they were taken along the same path, but this advantage is probably minor. An echosounder swath is wide enough (2-4 km) to sample the majority of seafloor over the area from which gravity samples were taken, and coverage over fracture zones and rift valleys where most of the signal is generated is nearly complete. Thus bathymetry should be a fairly good predictor of gravity along any track. The increase in residual resulting from the 1-2 km misregistration discussed above was only 1.2 mGal, suggesting that, in any case, the ship's "coherence advantage" is slight. This comparison verifies the accuracy of satellite gravity for quantitative regional and global studies of the mid-ocean
•idges. The apparent noise level in the present data set is too large to be able to resolve the existence of the smallest ridge segments, or crustal thickness variations on a typical segment scale, so shipboard gravimetry remains an essential tool, complemented by the extensive and rapidly improving results from satellite missions.
